The role of extracellular signals in the differentiation of cholinergic neurons from the CNS and PNS in culture.
Rat skeletal muscle cells release in culture a macromolecule which stimulates by 25-100 fold the development of choline acetyltransferase (CAT) in cultures of new-born rat sympathetic neurons. This "cholinergic factor" impaired the development of three norepinephrine synthesizing enzymes and of acetylcholinesterase (AChE) in these cultures. The 16S form of AChE failed to develop in cultures grown with the factor, but amounted to 30-40% in 3-week old cultures grown in its absence. Using the development of CAT activity in sympathetic neuron cultures as an assay, the cholinergic factor has been partially purified in 6 steps, and its hydrodynamic parameters determined. The effects of this factor on sympathetic neurotransmitter choice were qualitatively reproduced by 1-10 mM Na butyrate. The cholinergic factor increased CAT activity and decreased AChE in neuron cultures from new-born rat nodose ganglia. The factor also stimulated CAT activity in rat embryo (E14) spinal cord cultures, but stimulated the development of AChE in these cultures.